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SACCAT£ POLL£N GRAINS FROM TH£ 
LOW£R CR£TAC£0US OF TH£ GR£AT 
ARTESIAN BASIN, AUSTRALIA 
AosniACT. An account is given of the monosaccate, bisaccate, and trisaccate pollen from cores of 
three widely spaced wells penetrating the marine Upper Aptian and Albian of the Great Artesian 
Basin of Queensland and South Australia. Twenty-one species, 5 of them new, are described in 
detail. One new genus, Phrixipol/enites, is proposed and the diagnoses of Podosporites Rao and 
Trisaccites Cookson and Pike are amplified. One species, P. marwickii, has a restricted strati­
graphic range in the Lower Cretaceous of the wells studied. 
INTRODUCTION 
This paper deals with the systematics and stratigraphic value of saccate pollen 
grains of the Aptian-Albian Wilgunya Sub-Group and Mackunda Formation of 
the Eromanga Basin in western Queensland and north-eastern South Australia. 
Samples were taken from cores of the Conorada Ooroonoo No. 1, Delhi-Frome­
Santos Betoota No. 1, and Delhi-Frome-Santos lnnamincka No. 1 exploratory oil 
wells (Fig. 1). Each well penetrates both rock units and coring was done at regular 
intervals. Figure 2 shows the stratigraphic distribution of samples studied. 
211 
212 T. R. HASKELL 
Stratigra-phy 
The Cretaceous sequence developed in the Eromanga Basin, a subdivision of 
the Great Artesian Basin is: 
I Winton Formation 
Manuka Sub-Group 
Mackunda Formation 
Allaru Mudstone 
Toolebuc Limestone 
Wilguriya Sub-Group 
Ranmoor Member j Coreena Member 
Wallumbilla Formation Jones Valley Member 
Doncaster Member 
Longsight Sandstone 
The stratigraphic divisions above the Longsight Sandstone were proposed by 
Vine & Day (1965) and Vine, Day, Milligan, Casey, Galloway, & Exon (1967). The
Longsight Sandstone was defined by Casey (1959). 
The Longsight Sandstone is a fine to medium grained quartz sandstone. The 
Wilgunya Sub-Group is of marine origin and consists of siltstones, mudstones, and 
limestones, with subordinate sandstone beds. The Manuka Sub-Group is dominantly 
sandstone, the Mackunda Formation being distinguished from the Winton Forma­
tion by its interbedded limestones and calcareous beds. 
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The formations proposed by Vine & Day (1965), Vine et al (1967) and Casey 
(1958) are readily recognised in the lithological logs of the Ooroonoo and Betoota 
wells (Fig. 2). Rock units logged in the Innamincka well are similar in most respects, 
but vary in detail (Fig. 2). In well completion reports McPhee (1963) correlates the 
formations of the Ooroonoo well in ascending order, with the Longsight Sands.tone,.. Transition Beds" (Reeves, 1947), Wilgunya Formation (Casey, 1959), and W�nton 
Formation (Whitehouse, 1955); while Ryan (1961) and Harrison, Warner, & Gtbson 
(1961) correlate Lower Cretaceous rock units of the lnnamincka and Betoota wells 
respectively with the Mooga Sandstone (Reeves, 1947); .. Transition Beds", �oma 
Formation (Whitehouse, 1955), Tambo Formation (Whitehouse, 1955), and Wmton 
Formation. 
The stratigraphic interval under consideration spans the Aptian-Albian bound­
ary which lies below the Toolebuc Formation but within the upper part of the 
Wallumbilla Formation (Vine and Day, 1965). 
Palaeontology 
De Jersey, Balme, & Evans (1961) examined Mesozoic plant microfossils from 
the Betoota well, and Balme determined Cretaceous ages for several samples in the 
interval from 1249 ft. to 2998 ft. Evans (1963), in a detailed study of Cretaceous 
samples from the Ooroonoo well, listed and gave the stratigraphic ranges of species 
of spores, pollen, and microplankton from the Wilgunya Sub-Group and the 
Manuka Sub-Group. He indicated the useful nature of microplankton zones based 
on such geographically widespread, but stratigraphically restricted, species as 
Dingodinium cerviculum Cookson & Eisenack, 1957. 
Ludbrook (1961a) in a study of foraminifera from the Innamincka well con­
cluded that the Aptian-Albian boundary lies within the interval from 2680 ft. to 
2770 ft; she ( 1961 b) also determined this boundary at 2560 ft. in the Betoota well 
(Fig. 2). Belford (1963) considered that the base of the Albian lay below 1247 ft. in 
the Ooroonoo well (Fig. 2) but could not accurately determine it. 
In 1963 Dettmann published a detailed study of Upper Mesozoic spores and 
pollen grains from south-eastern Australia, including parts of the Great Artesian 
Basin. On the basis of restricted vertical ranges of many species she was able to 
delineate three microfloral assemblages which have correlative value within the 
Lower Cretaceous. Subsequently, Evans (1966) proposed five .. palynological units" 
for the Australian Lower Cretaceous and he related these to Dettmann's micro­
floral assemblages and Vine & Day's (1965) formations and members. 
The stratigraphic interval studied includes the boundary between Dettmann's 
Middle Neocomian to Middle Upper Aptian Speciosus Assemblage, and Middle 
Upper Aptian and Albian Paradoxa Assemblage. Both of these assemblages have 
been recognised, although the boundary between them has not been determined to 
a distance less than the coring interval (Fig. 2). 
Methods 
The extraction process used is basically that described by Dettmann (1963). 
Mineral matter was dissolved by soaking and, where necessary, boiling in hydro­
fluoric acid. Resulting insoluble fluorides were dissolved by washing in as much as 
one litre per sample of hot, dilute hydrochloric acid. Carefully controlled reaction 
with Schulze solution, followed by washing in very dilute ammonium hydroxide, 
dissolved excessive organic material. Saturated solutions of zinc bromide were 
occasionally used to remove any remaining mineral matter, usually sulphides and 
other heavy minerals. Checks were made of the heavy fraction to ensure that no 
microfossils were removed with it. Final concentrations were mounted in glycerine 
jelly, as both strew and single mounts, and lightly stained with safranin 0 where 
necessary. No. 0 coverslips were used for both types of mount and sealed with 
gold size. Slides were examined initially with a Reichert Biozet microscope, and 
later with a Zeiss GFL microscope. 
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Holotypes and other figured specimens are housed in the micropaleontology 
collection of the Department of Geology and Mineralogy, University of Queens­
land: Each specimen has a number, prefixed by Y., that identifies it within the col­
lection. The rock samples have a University of Queensland locality number prefixed 
by L., and the palynological preparation numbers of these samples are prefixed by 
H. Permanent mounts of preparations are denoted by the preparation number and 
slide number (e.g. H178/3). Specimens are located on the slides by east-west and 
north-south stage coordinates of Zeiss GFL microscope Mx. 2889 of the above 
Department. A reference slide with two located points engraved on it is lodged 
with the collection. 
SYSTEMATIC PALYNOLOGY 
Descriptive terms followed here are principally those described and illustrated 
by Dettmann (1963). The following additional terms have particular application to 
bisaccate and trisaccate grains. These terms, except where stated, are used in the 
sense of Erdtman (1957, pp. 3-4). 
Cappa: proximal area of exine of the corpus delineated by the proximal roots of 
the sacci and their latitudinal extension. The cappa is usually thicker, and more 
densely sculptured, than the remainder of the corpus. 
Cappula: distal area of exine delineated by the distal roots and the margin of the 
cappa. 
Distal Root ( = Ventral root, Wodehouse, 1933, p. 486): line of saccus attachment 
on that side of the saccus facing the distal pole. 
Marginal Crest (Wodehouse, 1933, p. 486): a slight ridge developed along the 
margin of the cappa. 
Mesosaccia: areas of the corpus between, and in the same latitude as, the sacci. 
Proximal Root ( = Dorsal root, Wodehouse, 1933, p. 486): line of saccus attach­
ment adjacent to cappa. 
Sacca/e Area: area of the corpus corresponding to the floor of the sacci and out­
lined by the roots. 
Tenuitas: the distal aperture of the grain, usually an irregular rent in the cappula. 
The dimensional terms for bilaterally symmetrical bisaccate pollen grains are 
those used by Bolkhovitina (1956), Pocock (1962), and Dettmann (1963). Not all of 
these terms can be applied to the radially symmetrical trisaccate grains; for these, 
the overall dimensions, both of the whole grain and of the corpus amb are recorded 
as the "diameter" (Fig. 3). This usage of "diameter" is comparable to its usage in 
spore dimensional terminology. The dimensions of the sacci of trisaccate grains are 
measured in the same sense as for bisaccate grains. Length of saccus is measured 
parallel to a tangent to the corpus equator; breadth is measured normal to the 
saccale area; and depth is measured parallel to the saccale area (Fig. 3). 
All measurements, except where stated, are based on at least 30 suitably 
oriented specimens. 
a 
FIG. 3.-Dimensional terminology for trisaccate grains: a, overall diameter of grain; b, corpus diameter; 
c, saccus length; d, saccus breadth; e, saccus depth. 
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Several French authors (for example, Briche, Danze-Corsin & Laveine (1963) 
and Levet-Carette ( 1964a, b) ) follow a system of unified generic suffixes. This system 
has not been used as it involves name changes contrary to Article 63 of the Inter­
national Code of Botanical Nomenclature (Playford, 1965, p. 176). 
The suprageneric classification of Potonie ( 1958, 1960) is followed in this study. 
Luber (1966) proposes a system of suprageneric divisions for the Anteturma P?l­
lenites based on appertural features. This system lacks the depth and extensive 
nature of the system proposed by Potonie (1958). 
Anteturma POLLENITES Potonie, 1931 
Turma SACCITES Erdtman, 1947 
Subturma MONOSACCITES Chitaley emend. Potonie & Kremp, 1954 
Infraturma SACCIZONATI Bhardwaj, 1957 
Genus TSUGAEPOLLENITES Potonie & Venitz emend. Potonie, 1958 
For synonymy see Dettmann (1963, p. 99). 
Type Species 
Tsugaepo/lenites igniculus (Potonie) Potonie & Venitz 1934, p. 17, by subsequent 
designation of Potonie, 1958, p. 48. 
Discussion 
Dettmann (1963, p. 99, Pl. 24, Figs. 1-16; text Figs. 6e, 6./) made a detailed 
study of whole and sectioned specimens of Zonalapollenites dampieri Balme, 1957; 
Z. trilobatus Balme, 1957; and specimens which she compared with Z. segmentatus, 
Balme, 1957. Dettmann combined the three species with Tsugaepollenites Potonie 
& Venitz emend. Potonie 1958. 
Goubin, Taugourdeau, & Balme (1965) believe that Z. dampieri and Z. trilo­
batus lack the velum mentioned by Potonie (1958, p. 48) and therefore cannot be 
assigned to Tsugaepollenites. Dettmann's work however shows that the exoexine of 
these grains is in contact with the intexine only in the polar region. This partially 
detached exine constitutes a velum in the botanical sense of a membranous structure 
or covering and is convoluted in the manner Potonie describes. 
Sah & Jain (1965, p. 275) consider that Dettmann's usage of Tsugaepo/lenites 
is invalid because she did not examine the generic type species during her study; 
they thought that the species should be assigned to Callialasporites Dev, 1961. 
Tsugaepollenites is adequately described and illustrated by Potonie and such 
examination is unnecessary. Moreover, Dettmann based her study of Tsugaepol­
lenites on well preserved eastern Australian examples of the same species that Dev 
considered when proposing Callialasporites. Her conclusion that Tsugaepollenites is 
the correct generic designation is followed here. 
Tsugaepo/lenites dampieri (Balme) Dettmann, 1963 
Distribution 
The species is rare throughout the sequence. T. dampieri is a well known and 
widespread element of Upper Jurassic and Cretaceous microfloras. Typical occur­
rences are from Australia (Balme, 1957; de Jersey, 1959, 1963; Dettmann, 1963), 
North America (Pocock, 1962), Europe (Doring, 1961), India (Dev, 1961; Sriva­
stava, 1966a), Egypt (Helal, 1966), Madagascar (Goubin, 1965). Gamerro (1965b) 
isolated similar specimens from the strobili of the Lower Cretaceous podocarp 
species Apterocladus canceo/atus Archang. from Argentina. 
Tsugaepollenites cf. T. segmentatus (Balme) Dettmann, 1963 
Discussion 
The specimens observed are relatively larger than T. segmentatus and within the 
size range (50-98,.,) determined by Dettmann (1963) for T. cf. T. segmentatus. 
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Distribution 
The very infrequent occurrences recorded here are within the stratigraphic 
range (Neocomian and Aptian) given by Dettmann (1963). 
Tsugaepol/enites trilobatus (Balme) Dettmann, 1963 
Distribution 
The geographic distribution of T. trilobatus is similar to that of T. dampieri. 
The species is widely known from Upper Jurassic and Lower Cretaceous strata. 
Type Species 
Subturma DISACCITES Cookson, 1947 
Genus ALISPORITES Daugherty, 1941 
Alisporites opii Daugherty, 1941, p. 98, by monotypy. 
Description 
Alisporites grandis (Cookson) Dettmann, 1963 
Plate I (Figs. 1-2) 
Grains bisaccate, amb broadly elliptical. Corpus circular to elliptical in polar 
view, biconvex to planoconvex in equatorial aspect. Cappa 1-1.5p. thick, finely 
granulate. Cawula about 1p. thick, scabrate, extending the length of the corpus, 
breadth 10-207o that of corpus. Tenuitas long, usually narrow, but sometimes 
broadening to distal roots of sacci. Proximal roots equatorial, distal roots widely 
spaced, and indistinct. Sacci same length as, or slightly longer than, corpus; breadth 
and depth respectively about 65% and 15% of corpus breadth. Sacci semicircular in 
polar view, elliptical in equatorial aspect, finely and irregularly reticulate. 
Dimensions 
Breadth: overall 88(97)119p., corpus 54(58)64p., saccus 41(45)5lp.. Length: 
corpus 64(68)8lp., saccus 61(71)81p.. Depth of corpus 30(39)44p.. 
Comparison and Discussion 
The morphology of Alisporites grandis (Cookson) Dettmann, 1963 varies be­
tween forms which are haploxylonoid and forms which are slightly diploxylonoid. 
Examples of haploxylonoid forms are illustrated by Cookson (1953, Pl. 2, Fig. 41, 
which is the type specimen of the species), Balme (1957, Pl. 10, Fig. 110), and 
Plate I, Figure 2 of this study. Diploxylonoid forms are shown by Balme (1957, 
Pl. 10, Fig. Il l ), Dettmann (1963, Pl. 25, Figs. 1-4), and Plate I, Figure 1 of this 
study. 
Specimens of diploxylonoid type usually possess a broad tenuitas and have 
prominent distal roots (Pl. I, Fig. 1 ). The haploxylonoid types (Pl. I, Fig. 2) have 
indistinct distal roots and an irregular and narrow tenuitas. 
In the haploxylonoid state specimens are similar to A. thomasii (Couper) 
Nilsson, 1958 (p. 83, Pl. 8, Fig. 1) which has a parallel sided tenuitas, however the 
roots of the latter are prominent, whereas the roots of A. grandis are indistinct. 
A. grandis is distinguished from A. australis de Jersey, 1962 (p. 8, Pl. 2, Fig. 14, 
Pl. 3, Figs. 3-4) by having a thinner exine, wider cappula, and an irregular tenuitas 
which contrasts with the narrow, usually parallel-sided tenuitas of the latter (Play­
ford & Dettmann, 1965). A. simi/is (Balme) Dettmann, 1963 (described below), and 
A. parvus de Jersey, 1962 (p. 9, Pl. 4, Figs. 1-4) are both smaller and have well­
defined, elliptical cappulae. 
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Distribution 
The species occurs throughout the Wilgunya Sub-Group and Mackunda 
Formation. Cookson (1953) originally described the species from Mesozoic stra�a 
of Comaum, South Australia. Other previous records are from the Upper Jurassic 
and Lower Cretaceous of Western Australia (Balme, 1957) and Canada (Rouse, 
1959; Singh, 1964, both as A. rotundus) and from the Lower Cretaceous of south­
eastern Australia (Dettmann, 1963). 
Description 
Alisporites simi/is (Balme) Dettmann, 1963 
Plate I (Figs. 3-4) 
Grains bisaccate, amb broadly elliptical. Corpus round to elliptical in polar 
view, subequally biconvex in lateral aspect. Cappa about 1p. thick, scabrate, more 
strongly convex than distal surface. Cappula oval in polar view, less than 1p.0 thick, 
laevigate; occasionally absent, slightly shorter than corpus, breadth up to 25% that 
of corpus. Tenuitas irregular. Proximal roots equatorial, distal roots subpolar; 
occasionally thickened. Sacci widely spread, about the same length as the corpus; 
breadth and depth respectively about 60% and 20% of corpus width, semicircular 
in polar view, narrowly elliptical in equatorial aspect. Sacci finely and regularly 
reticulate, muri usually distinct, lumina about 1p. in diameter. 
Dimensions 
Breadth: overall 33(57)68p., corpus 28(31)41p., saccus 17(22)27p.. Length: corpus 
30(36)51p., saccus 24(40)44p.. Depth: corpus 16(19)26p., saccus 6(10)12p.. 
Comparison and Discussion 
A. simi/is is characterised by: thin, scabrate cappa; thin, laevigate cappula, 
which is narrowly elliptical and about the same length as the corpus; and sacci 
which are about the same length as the corpus, approximately semicircular in polar 
view, and bearing a strong, fine, and regular internal reticulum. Specimens figured 
by Balme (1957, Pl. 10, Figs. 108-9) are flattened distally causing slight tearing of 
the mesosaccia, and opening of the cappula to an unusually high degree. This action 
has considerably altered the morphology of the cappula region. 
The sacci of larger specimens have a fine but distinct internal reticulum and 
prominent proximal and distal roots. Smaller specimens generally have a thinner 
exine and as a result the sacci have ill-defined roots and reticulum. A. simi/is is 
slightly smaller than A. thomasii (Couper) Nilsson and has a more prominent saccus 
reticulum. A. simi/is has a longer and narrower cappula than A. parvus de Jersey, 
relatively shorter sacci than A. minutus Rouse, 1959 (p. 316, Pl. 1, Fig. 12), and has 
an elliptical cappula, in contrast to the parallel-sided cappula of A. robustus Nilsson, 
1958 (p. 82, Pl. 8, Figs. 2, 3). 
Distribution 
A. simi/is occurs throughout the sequence studied, being most common in the 
oldest samples. The species has been recorded in the Upper Jurassic of Western 
Australia (Balme, 1957) and Lower Cretaceous of south-eastern Australia (Dett­
mann, 1963). 
Genus VITREISPORITES (Leschik) emend.Jansonius, 1962 
1938 Pityosporites Seward (in part), Reissinger, p. 14. 
1950 Pityopollenites Reissinger (nom. nud.), p. 109. 
1953 Caytonia Thomas, Bolkhovitina, p. 72. 
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1955 Vitreisporites Leschik, p. 53. 
1957 Pityosporites Seward (in part), Balme, p. 36. 
1958 Caytonipollenites Couper, p. 149. 
1958 Vitreisporites Leschik, Nilsson, p. 77. 
1960 Caytonia Thomas, Chlonova, p. 62. 
1962 Vitreisporites Leschik emend. Jansonius, p. 55. 
1964 Vitreisporites Leschik emend. de Jersey, p. 9. 
1964 Caytonipollenites Couper, Madler, p. 60. 
1965 Vitreisporites Leschik, Playford and Dettmann, p. 156. 
Type Species 
Vitreisporites signatus Leschik, 1955, p. 53, by original designation. 
Discussion 
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When Leschik (1955, p. 53) proposed Vitreisporites he described a faint trilete 
mark at the proximal pole. Nilsson (1958) examined comparable Swedish material 
and noted the absence of this mark, concluding that it was not a diagnostic generic 
character. Jansonius (1962, p. 55) emended the genus to exclude trilete forms and 
also concluded that Leschik's restriction of corpus diameter to less than 2011- was 
not diagnostic. Madler (1964, p. 60, Pl. 3, Fig. 9) described and illustrated, using 
one specimen, a trilete mark on Vitreisporites, considering that this structure alone 
defined the genus. He grouped specimens similar to those studied by Nilsson (1958) 
with Caytonipollenites Couper, 1958, a genus Nilsson placed in synonymy with 
Vitreisporites. Vitreisporites is distinguished by its small size, thin exine, round or 
oval corpus amb, finely scabrate cappa and cappula, and finely reticulate sacci which 
are approximately semicircular. The presence of a trilete mark is not here considered 
to be essential in defining the genus. 
Russian authors (e.g. Bolkhovitina, 1953, 1959, and Chlonova, 1960, 1961) 
assign species of Vitreisporites to the organ genus Caytonia Thomas, 1925. 
Description 
Vitreisporites pallidus (Reissinger) Nilsson, 1958 
Plate I (Fig. 5) 
Pollen grains bisaccate, very rarely trisaccate; amb broadly elliptical. Corpus 
elliptical in polar view, biconvex in equatorial view. Cappa and cappula less than 
0.5/L thick, scabrate or laevigate. Cappula same length as corpus, breadth 30-40% 
that of corpus. Proximal roots equatorial or slightly distal of equator; distal roots 
subpolar and concave. Sacci widely spread, finely reticulate or granulate, semi­
circular in polar view, narrowly elliptical in equatorial view, same length and 
breadth as corpus. 
Dimensions 
Breadth: overall 27(32)37/L, corpus 10(14)17/L, saccus 10(13)17/L. Length: 
corpus 15( 17)30/L, saccus 15( 18)30/L. Depth of corpus ( 6 specimens) 6-12/L. 
Comparison 
Specimens of V. pallidus (Reissinger) Nilsson, 1958 occurring in this study show 
regular variation from forms with sacci slightly longer than the corpus, giving the 
specimens a dumb-bell shaped amb, to forms with shorter sacci and an oval amb. 
Madler ( 1964, p. 60) considered that the oval forms were a separate species, but in 
view of the gradation between the two extremes found here, this approach is not 
followed. Russian authors (e.g. Bolkhovitina, 1953) use the organ species Caytonia 
oncodes Harris, 1941 for dispersed grains here classified as V. pallidus. 
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Distribution 
The species is an uncommon but consistent element of all microfloras studied 
here. It is known from Upper Permian to Lower Cretaceous strata in Western 
Australia (Balme, 1957) and Upper Triassic to Lower Jurassic strata in Sout.h Australia (Playford & Dettmann, 1965). The species is well known in the Jurasstc
and Lower Cretaceous of Europe (Couper, 1958; Nilsson, 1958; von der Brelie, 
1964) and Canada (Pocock, 1962; Singh, 1964), the Triassic and Jurassic of Ant­
arctica (Norris, 1965), and the Cretaceous of Russia (Bolkhovitina, 1953; Chlonova, 
1961 ). 
Description 
Vitreisporites sp. A 
Plate I (Fig. 6) 
Bisaccate pollen grains. Corpus circular in polar view, biconvex in equatorial 
aspect. Cappa scabrate, convex; cappula same length as corpus and very narrow, 
completely displaced to form tenuitas. Proximal roots equatorial, distal roots sub­
polar, Sacci subcircular in polar view, about the same length, breadth, and thickness 
as corpus, distally pendant, laevigate and strongly radially folded. 
Dimensions 
Six specimens: breadth: overall 30-37/L, corpus 14-17/L, saccus 14-18/L. Length 
of corpus and saccus 16-17/L. 
Comparison 
The slit-like tenuitas and radial folding of the sacci readily distinguish the 
species from V. pallidus (described above), which has a wider cappula and reticulate 
sacci. 
Distribution 
V. sp. A. is very rare but widely distributed in the samples studied. 
Genus PODOCARPIDITES Cookson ex Couper, 1953 
1947 Podocarpidites Cookson, p. 131. 
1953 Podocarpidites Cookson, Couper, p. 35. 
1965 Pityosporites (Seward) Manum, Hart, p. 55. 
Type species 
Podocarpidites ellipticus Cookson, 1947, p. 131, by subsequent designation of 
Couper, 1953, p. 35. 
Discussion 
Hart (1955, p. 55) considers that Podocarpidites Cookson, 1947 is a synonym 
of Pityosporites Seward emend. Manum, 1960. In his restatement of the diagnosis of 
Pityosporites Hart states that the genus lacks a sulcus ( = tenuitas in this study). 
However the type species of Podocarpidites, described and illustrated by Cookson 
(1947) possesses a tenuitas and examples of the species illustrated by Balme (1957) 
Couper ( 1960) and Harris (1965), as well as those encountered in the present study, 
also show this feature. Moreover all other species of the genus possess this structure 
and it is therefore considered to be a normal morphological feature of the genus. 
The presence of the tenuitas precludes placing Podocarpidites in synonymy with 
Pityosporites as proposed by Hart. 
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Knowledge of the type species of Pityosporites, P. antarcticus Seward, 1914 is 
limited as the type specimen is preserved in longitudinal view, in a thin-section. Few 
other specimens are known. Dettmann (1963, p. 102) noted the similarity between 
transverse sections of specimens comparable with Podocarpidites multesimus 
(Bolkhovitina) Pocock, 1962 and the type specimen of Pityosporites antarcticus. 
Norris ( 1965) found specimens in Southern Victoria Land, Antarctica, which he 
compared with Pityosporites antarcticus. In view of the lack of specimens of Pityo­
sporites the range of features which could define it as a genus is not available. 
Therefore it is unwise to extend the usage of Pityosporites beyond that of Seward 
(1914) and Manum (1960). 
Description 
Podocarpidites ellipticus Cookson, 1947 
Plate I (Fig. 7) 
Pollen grains bisaccate. Corpus circular to broadly elliptical in polar view, 
biconvex in equatorial section. Cappa 1-2p. thick, scabrate or finely granulate, 
strongly convex. Cappula 1-2p. thick, laevigate or scabrate, about the same length as 
corpus, breadth 20% that of corpus. Tenuitas prominent, extending to the margins 
of the cappa. Sacci almost round in polar view, elliptical in equatorial view, about 
the same length as corpus, breadth up to 80% that of corpus. Proximal roots 
equatorial, distal roots widely spaced. Sacci widely and almost regularly reticulate 
with muri 1p. wide and lumina 1-3p. wide. Muri stronger and dominantly radial on 
proximal surfaces of sacci. 
Dimensions 
Breadth: overall 61 (81 )90p., corpus 30( 41 )44p., saccus 20(28)37 p.. Length. 
corpus 37(52)58p., saccus 20(28)37p.. Depth (2 specimens): corpus 13-20p.. 
Comparison 
Podocarpidites ellipticus Cookson, 1947 is distinguished from other species of 
Podocarpidites by the long tenuitas in the comparatively thick cappula, and by the 
widely reticulate sacci, which are about the same size as the corpus. The species is 
larger than P. exiguus Harris, 1965 (described below). 
Specimens of P. ellipticus in this study are larger than those Cookson based 
the species on (total width 61-90p. against 53-64p.) but are morphologically identical. 
They are similar in size and morphology to P. cf. P. ellipticus described and illus­
trated by Balme (1957). Specimens compared with P. ellipticus by Couper (1953, 
1960) and Dettmann (1963) agree in corpus and saccus detail with specimens of 
P, ellipticus in this study, but the illustrations do not show details of the cappula. 
Specimens compared with P. ellipticus by Singh (1964), Srivastava (1966b, Pl. 5, 
Figs. 18-19) and Norris (1967) lack the broad, and thick cappula of that species. 
The cappula of these specimens is very narrow, and the saccus reticulation is finer 
than that of p_ ellipticus, but is characteristic of Podocarpidites arquatus (Kara­
Murza in Bolkhovitina, 1956) n. comb. (see below). 
Distribution 
P ellipticus is known from the Jurassic and Cretaceous of Western Australia 
(Balme, 1957), and comparable species occur in the Cretaceous of south-eastern 
Australia (Dettmann, 1963), the Upper Jurassic to Lower Tertiary of New Zealand 
(Couper, 1953) and the Upper Cretaceous of Canada (Srivastava, 1966, Pl. 5, 
Fig. 17). Cookson (1947) originally described the species from the Early Tertiary of 
Kerguelen. It is an uncommon element of most of the microfloras studied here. 
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Podocarpidites arquatus (Kara-Murza in Bolkhovitina, 1956) n. comb. 
Plate I (Figs. 8-9) 
1956 Podocarpus arquata Kara-Murza in koll., Bolkhovitina, p. 127, Pl. 24, Figs. 
236a-c. 
1962 Podocarpus arquata Kara-Murza, Verbitskaya, p. 129, Pl. 19, Fi_gs. 114a-r.
1964 Podocarpidites cf. P. ellipticus Cookson: Singh, p. 115, Pl. 15, Ftg. 11. 
1965 Platysaccus indicus Sah & Jain, p. 277, Pl. 5, Figs. 103-6. 
1965 Platysaccus sp. A Sah & Jain, p. 277, Pl. 5, Fig. 107. . 
1967 Podocarpidites cf. P. ellipticus Cookson: Norris, p. 102, Pl. 15, Ftgs. 6-7. 
Description 
Pollen grains bisaccate. Corpus, elliptical or subrhombic in polar view; usually 
longer than broad, strongly biconvex in lateral aspect. Cappa and cappula less than 
IlL thick, scabrate or finely foveolate; cappula narrow, breadth less than 1 O% that 
of corpus. Tenuitas regular, narrow, running full length of corpus. Proximal roots 
equatorial, distal roots immediately subpolar; saccale areas occupying most of 
distal surface. Sacci almost circular in polar view, broadly elliptical in equatorial 
aspect, length and breadth up to 50% greater than that of corpus. Sacci distally 
pendant, reticulation fine and irregular. 
Dimensions 
Ten specimens. Breadth: overall 61(74)94fL, corpus 34(40)59/L, saccus 29(35)43/L. 
Length: corpus 32(45)54/L, saccus 40(52)64/L. Depth of corpus and saccus (1 speci­
men): 15/L. 
Comparison and Discussion 
The species is distinguished by its very narrow cappula and tenuitas and the 
fine, irregular reticulum of the sacci. The size range of specimens of P. arquatus
(Kara-Murza in Bolkhovitina) n. comb. is almost identical with that given by 
Bolkhovitina (1956) but smaller than that of Verbitskaya ( 1962). 
Specimens assigned to Platysaccus indica Sah & Jain, 1965 (p. 277, Pl. 5,
Figs. 103-6) and Platysaccus sp. A. Sah & Jain 1965 (p. 277, Pl. 5, Fig. 107) have 
the diagnostic features of P. arquatus: broad saccale areas, very narrow cappula; 
and finely, irregularly reticulate sacci that are about the same size as, or larger 
than, the corpus. These species are therefore considered to be synonymous with 
Podocarpidites arquatus. The species cannot be assigned to the genus Platysaccus
Naumova ex Potonie & Klaus, 1954 as the average ratio of total breadth to corpus 
breadth is about 2 : 1, less than the 3 : 1 ratio stated for the genus by these authors. 
Specimens compared with P. ellipticus by Singh (1964) and Norris (1967) have a 
narrow cappula and tenuitas, and sacci which are the same size or larger than the 
corpus. These characteristics define P. arquatus, and the specimens are here con­
sidered to be synonyms of this species. 
Distribution 
P. arquatus is rare, most specimens occurring near the base of the Wilgunya 
Sub-Group. In Russia the species occurs in the Jurassic and Lower Cretaceous 
(Bolkhovitina, 1956; Verbitskaya, 1962; Yaroshenko, 1965). Sah & Jain (1965) 
report similar specimens from the "Jurassic" Intertrappean Beds of Bihar, India. 
Characteristic Lower Cretaceous species such as Cicatricosisporites australiensis
(Cookson) Potonie, 1956, and Trilobosporites purverulentus (Verbitskaya) Dett­
mann, 1963 are recorded from the Intertrappean Beds by Sah & Jain (1965). The 
presence of such species indicates a Cretaceous age for the Intertrappean Beds, in 
contradiction to the Jurassic age suggested by Sah & Jain (see also Playford &
Cornelius, 1967). 
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Podocarpidites astrictus n. sp. 
Plate I (Figs. 10-11) 
Diagnosis 
Pollen grains bisaccate. Corpus round or slightly oval equatorially and bi­
convex in longitudinal section. Cappa 1.5-21-' thick, bearing coarse grana or low, 
widely spaced verrucae, terminating against narrow equatorial marginal crest. 
Cappula same length as corpus, breadth up to 30/o of corpus width; scabrate; 
flanked by two, dense, longitudinal, and fusiform thickenings about 41-' wide and 
1.51-' thick. Tenuitas developed as a narrow, irregular rent between these thickenings. 
Proximal roots adjacent to marginal crest, distal roots placed just proximally of 
cappula thickenings. Sacci circular in polar view, elliptical in equatorial aspect, 
same breadth as, and about 30% longer than, corpus; distally pendant and irregu­
larly reticulate. 
Dimensions 
Breadth: overall 60(76)80J.', corpus 32(35)401-', saccus 27(35)391-'. Length: 
corpus 30(34)511-', saccus 42(53)641-'. Depth (2 specimens): corpus 11-14J.', saccus 
11-151-'. 
Holotype 
Preparation H178/5; Y. 209, 106.2 x 45.6; Pl. I, Fig. 10. Distal aspect. 
Corpus amb approximately circular, length 38J.', width 401-'; cappa granulate with 
marginal crest; tenuitas long, narrow, between thickened cappula margins. Sacci 
unequal, irregularly reticulate, longer and slightly narrower than corpus, average 
length and breadth 54J.', and 37J.', respectively. 
Type Locality 
Western Queensland, near Ooroonoo. Sample from Conorada Ooroonoo No. 1 
well, core 11 at 2298 ft; immediately above the base of the Wilgunya Sub-Group. 
Comparison 
The thickened edges of the cappula, and the long, narrow tenuitas distinguish 
the species. Madler (1964, p. 121, Pl. 12, Fig. 9) described a similar species, Platy­
saccus niger, from the Triassic of Germany. 
Distribution 
P. astrictus n. sp. is uncommon and has been recorded only in the lower half 
of the Wilgunya Sub-Group. 
Description 
Podocarpidites exiguus Harris, 1965 
Plate I (Fig. 12) 
Pollen grains bisaccate. Corpus circular in polar view, strongly biconvex in 
lateral aspect. Cappa finely granulate to scabrate, 1-1.51-' thick. Cappula laevigate, 
1-1.51-' thick, breadth about 15% that of corpus, often darkly coloured. Tenuitas 
long and irregular, extending almost to cappa. Roots distal and equatorial. Sacci 
distally pendant, almost round in polar view, oval in lateral aspect, about 20% 
longer and usually slightly narrower, than the corpus. Sacci discontinuously but 
distinctly reticulate. 
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Dimensions 
Breadth: overall 37(43)48fL, corpus 27(29)31fL, saccus 18(23)29/L. Length: 
corpus 26(30)31fL, saccus 24(35)41/L. Depth (2 specimens); corpus 17fL, saccus 14-17/L. 
Comparison 
The specimens described by Harris (1965) have relatively wider sacci and 
thinner cappulae than those described here. The species is smaller than P. ellipticus 
(described above, total width 61-90/L) and has a distinctively globular corpus. 
Distribution 
P. exiguus is rare in the Lower Cretaceous strata studied here. Harris ( 1965) 
described the species from the Lower Tertiary of Victoria. 
Description 
Podocarpidites marwickii Couper, 1953 
Plate I (Fig. 13) 
Bisaccate pollen grains. Corpus round or elliptical in polar view, biconvex in 
lateral aspect. Cappa 2-3/L thick, finely to coarsely granulate, marginal cresJ faint, 
represented by larger grana, or absent. Cappula broad, breadth 40% to 60% that 
of corpus, 1-2/L thick, finely granulate or scabrate. Proximal roots equatorial; distal 
roots widely spread. Sacci semicircular in polar view, elliptical in equatorial aspect, 
slightly longer than corpus, breadth about 60% that of corpus. Sacci distally 
pendant to widely spread; weakly developed muri form an indistinct reticulum on 
the distal surfaces with lumina 3-5/L in diameter; stronger radial muri are developed 
on the proximal surfaces of the sacci. 
Dimensions 
Breadth: overall 54(68)85fL, corpus 34(46)56fL, saccus 17(22)30/L. Length: 
corpus 37(42)51/L. Depth (2 specimens): corpus 13-29fL, saccus 19-27/L. 
Comparison and Discussion 
The broad cappula and indistinct distal reticulum distinguish P. marwickii 
Couper, 1953 from other species of Podocarpidites. P. m�jor Couper, 1953 (p. 36, 
Pl. 4, Fig. 40) from the Jurassic of New Zealand is similar but larger, and the sacci 
have a finer reticulum. 
Distribution 
The New Zealand range of P. marwickii is Albian to Eocene (Couper, 1953, 
1960). 
The species first occurs in cores 6, 4, and 8 respectively, in the Innamincka, 
Betoota and Ooroonoo wells. These occurrences coincide with the first appearances 
of species typical of Dettmann's (1963) Paradoxa Assemblage in these wells. 
The species i_s re_corded from _the Jurassic of Belgium (Delcourt & Sprumont, 
1955) and the Tnasstc and Jurassic of Madagascar (Goubin, 1965). These occur­
rences are considerably earlier than those of Australasia. 
The palynology of Middle and Lower Mesozoic strata of the Great Artesian 
Basin has not been extensively studied, and future work may show older occur­
rences of P. marwickii of comparable age to those of Europe. 
Podocarpidites microreticuloidatus Cookson, 1947 
Plate I (Figs. 14-15) 
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Description 
Bisaccate pollen grains. Corpus round or oval in polar view, biconvex in 
equatorial aspect. Cappa finely pitted or granulate, 1-1.51-' thick, extending on to 
distal surface, with fine 111arginal crest. Cappula finely pitted or granulate, l -1.51-L 
thick, breadth about 20/'o that of corpus. Tenuitas formed by displacement of all 
or most of cappula, extending onto cappa. Roots subequatorial and subpolar. Sacci 
strongly pendant distally, round or oval in polar and longitudinal view, slightly 
longer and deeper than corpus, breadth half that of corpus. Sacci finely and regu­
larly reticulate, muri 0.51-L wide enclosing subrectangular lumina 0.5-11-' wide. 
Dimensions 
Breadth: overall 42(45)51J.L, corpus 34(42)47J.L, saccus 13(20)241-'. Length: 
corpus 34(42)51J.L, saccus 27(39)47 J.L· Depth (1 specimen): corpus 25J.L, saccus 25J.L. 
Comparison 
P. microreticuloidatus Cookson, 1947 is characterised by the long, wide 
tenuitas and by a fine, distinct reticulum developed on strongly pendant sacci. 
Distribution 
The species is known from the Early Tertiary of Kerguelen (Cookson, 1947), 
the Eocene of Victoria (Harris, 1965) and the Lower Cretaceous to Eocene of New 
Zealand (Couper, 1953). P. microreticuloidatus occurs infrequently throught the 
Wilgunya Sub-Group and Mackunda Formation. 
Description 
Podocarpidites multesimus (Bolkhovitina) Pocock, 1962 
Plate II (Fig. 1) 
Pollen grains bisaccate. Corpus round to oval in polar view, biconvex in 
equatorial aspect. Cappa granulate or scabrate, about 11-' thick, with a faint 
equatorial marginal crest. Cappula scabrate to laevigate, less than 11-' thick; length 
slightly less than that of corpus, breadth up to 20/'o that of corpus. Tenuitas 
narrowly subrectangular, or slit-like. Proximal roots equatorial, distal roots sub­
polar and narrowly thickened. Sacci round in polar view, broadly elliptical in 
equatorial aspect, broader and longer than corpus. Sacci reticulate, with strong muri 
11-L wide enclosing subrectangular elongate lumina 1-41-' in length. 
Dimensions 
Breadth: overall 68(80)11411-, corpus 28(37)6211-, saccus 30(38)5211-. Length: 
corpus 30(38)5011-, saccus 42(47)5011-. Depth (2 specimens): corpus 24-27/L, saccus 
24-30/L. 
Comparison and Discussion 
The size range of P. multesimus (Bolkhovitina) Pocock, 1962 measured in this 
study is close to that for P. cf. P. multesimus of Dettmann (1963, p. 1 03) but some 
grains are considerably larger. Except for the largest specimen, the size range is 
normally distributed and morphological features are constant and in agreement 
with description by Bolkhovitina (1956) and Pocock (1962). 
The subrectangular tenuitas and straight, slightly thickened distal roots dis­
tinguish P. multesimus from P. arquatus and P. astrictus (described above). 
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Distribution 
P. multesimus occurs throughout the section studied but is comparatively up­
common. Dettmann (1963) reports the species from the Upper Mesozoic of south­
eastern Australia. Other occurrences are from the Cretaceous of Canada (Rouse, 
1957; Pocock, 1962; Singh, 1964), Russia (Bolkhovitina, 1956), and Europe (von 
der Brelie, 1964). 
Genus PHRIXIPOLLENITES n. gen. 
Diagnosis 
Pollen grains bisaccate. Corpus approximately circular in polar view, biconvex 
in equatorial aspect. Cappa granulate to scabrate, occasionally extending on to 
distal surface. Cappula subrectangular, thinner than cappa, but similarly sculp­
tured, without tenuitas and occasionally flanked by two strong, laevigate thicken­
ings. Sacci about the same size as, or smaller than, the corpus, distally pendant. 
Sacci round to semicircular, irregularly, shallowly, and indistinctly reticulate. 
Type species 
Phrixipollenites infrulus n. sp., here designated (see below). 
Other species 
Phrixipollenites epistratus (Brenner) n. comb. Synonymy: Podocarpidites 
epistratus Brenner, 1963, p. 81, Pl. 31, Figs. 5a-b. 
Phrixipollenites eurysus n. sp. 
Phrixipollenites otagoensis (Couper) n. comb. Synonymy: Podocarpidites 
otagoensis Couper, 1953, p. 37, Pl. 4, Fig. 41. 
Klausipollenites sp. 5 of Deak & Combaz (1967, p. 82, Pl. 4, Fig. 15) may also 
be a species of Phrixipollenites as it appears to have similar sculpture on both cappa 
and cappula, no tenuitas, and finely reticulate sacci. 
Discussion 
Phrixipollenites is distinguished from Podocarpidites by the similar sculpture 
of both cappa and cappula, the lack of a tenuitas, and the weakly reticulate sacci; 
and from Klausipollenites Jansonius, 1962 by the lack of an oval amb. Plate 2, 
Figure 6, shows Phrixipollenites otagoensis n. comb. in distolateral aspect with both 
cappa and cappula in focus. This focus shows the similarity of sculpture of the cappa 
and cappula which is typical of Phrixipollenites. 
Podocarpidites otagoensis Couper, 1953 and Podocarpidites epistratus Brenner, 
1963 each have the imperforate cappula and subcircular, and finely reticulate sacci 
which characterize Phrixipollenites. These two species are hence transferred to the 
new genus. 
Phyllocladidites Cookson ex Couper, 1953 is similar in gross appearance to 
Phrixipollenites, having comparatively small sacci which are finely sculptured, and 
a cappa which is more strongly sculptured than the cappula. However Phyllo­
cladidites is distinguished by the prominent thickenings adjacent to the proximal 
roots. 
Phrixipol/enites infrulus n. sp. 
Plate II (Figs. 2-3) 
Diagnosis 
Bisaccate pollen grains. Corpus approximately circular in polar view and bi­
convex in equatorial aspect. Cappa irregularly granulate, 1p. thick. Cappula finely 
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granulate, subrectangular, occupying about 80% of corpus length and 40% of 
corpus breadth. Adjacent to distal roots cappula thickens slightly forming two 
dense, internal fusiform structures. Proximal roots slightly on distal side of equator; 
distal roots adjacent to proximal edge of cappula thickenings. Sacci distally pendant, 
semicircular in polar view, narrowly elliptical in equatorial aspect, about the same 
length as, and slightly narrower than, the corpus. Sacci irregularly, shallowly, and 
finely reticulate. 
Dimensions 
Breadth: overall 41(52)78p., corpus 27(34)44p., saccus 13(21)37p.. Length: corpus 
29(35)45p., saccus 21(31)44p.. Depth: (3 specimens): corpus 11-19p., saccus 10-19p.. 
Holotype 
Preparation H178/1; Y. 216; 88.4 x 45.8, Pl. II, Fig. 2. Proximal aspect. 
Breadth overall 62p.. Corpus amb oval, length 35p., breadth 27p.; cappa circular, 
granulate; cappula sub rectangular, finely granulate. Sacci slightly unequal, average 
length and breadth 32p. and 25p. respectively, radially folded, shallowly and irregu­
larly reticulate. 
Type Locality 
Western Queensland, near Ooroonoo. Sample from Conorada Ooroonoo 
No. 1 well, core 11, at 2298 ft.; immediately above the base of the Wilgunya Sub­
Group. 
Comparison 
Phrixipollenites infrulus n. sp. is characterised by the two longitudinal thicken­
ings adjacent to the distal roots. The species has a wider cappula than P. eurysus 
n. sp. (described below).
Distribution 
The species occurs throughout the sequence, but is infrequent m Albian 
sediments. 
Phrixipollenites eurysus n. sp. 
Plate II (Figs. 4-5) 
Diagnosis 
Pollen grains bisaccate. Corpus amb circular, biconvex in longitudinal section. 
Cappa irregularly granulate, 1-2p. thick, cappula narrow, breadth 15-25% of 
corpus breadth, shorter than corpus, without tenuitas. Proximal roots equatorial, 
or up to 4p. onto the distal surface, distal roots subpolar; both roots variably 
thickened. Sacci nearly round in polar view, elliptical in equatorial aspect and about 
the same length and breadth as the corpus. Sacci irregularly and variably reticulate 
with weak muri forming a fine, usually indistinct reticulum. 
Dimensions 
Breadth: overall 41(53)64p., corpus 28(34)61p., saccus 19(26)31p.. Length: 
corpus 30(36)44p., saccus 27(30)41p.. Depth (4 specimens): corpus 13-19p., saccus 
13-16p.. 
Holotype 
Preparation H180/l; Y. 218; 106.4 x 36.5, Pl. II, Fig. 4. Distal aspect. Breadth 
overall 44p.. Corpus amb subcircular, length 36p., breadth 33p.; cappa and cappula 
228 T. R. HASKELL 
finely granulate. Sacci subequal and round, with an irregular, shallow reticulum, 
average length 22p., width 24p.. One saccus has a circular tear on the distal ex­
tremity. 
Type Locality 
Western Queensland, near Ooroonoo. Sample from Conorada Ooroonoo No. 1 
well, core 12, at 3002 ft.; immediately above the base of the Wilgunya Sub-Group. 
Comparison 
P. eurysus n. sp. has a narrower cappula and more definitely reticulate sacci 
than P. infrulus n. sp. (described above) and lacks the latter's distal thickenings. The 
cappula of P. eurysus is narrower than that of P. epistratus (Brenner, 1963,) n. comb. 
and P otagoensis (Couper) n. comb. 
Distribution 
The species occurs infrequently throughout the sequences studied. 
Phrixipollenites otagoensis (Couper) n. comb. 
Plate 2 (Fig. 6) 
1953 Podocarpidites otagoensis Couper, p. 37, Pl. 4, Fig. 42. 
1960 Podocarpidites otagoensis Couper, Couper, p. 46, Pl. 4, Figs. 14-15. 
1965 Podocarpidites typicus Sah & Jain, p. 279, Pl. 6, Figs. 120-2. 
Description 
Bisaccate pollen grains. Corpus approximately circular in polar view, narrowly 
elliptical in equatorial aspect. Cappa about 1p. thick, finely granulate or foveolate, 
extending slightly onto distal surface. Cappula about 1p. thick and finely granulate, 
subrectangular, about half as broad as, and slightly shorter than, the corpus. 
Proximal roots 3-5p. on distal side of corpus equator, distal roots shorter than 
corpus; saccale areas comparatively small. Sacci subcircular, to semicircular in 
polar view, narrowly elliptical in equatorial aspect, distally pendant, finely and 
irregularly reticulate. 
Dimensions 
Breadth: overall 68(74)85p., corpus 46(61)64p., saccus 20(24)27p.. Length: 
corpus 49(57)62p., saccus 34(45)54p.. Depth (1 specimen): corpus 32p., saccus 17p.. 
Comparison 
The species is similar to P. infrulus and P. eurysus (both described above) but 
is distinguished from the former by lack of distal thickenings and from the latter 
by its wide cappula and relatively shorter sacci. Podocarpidites typicus Sah & Jain, 
1965 (p. 279, Pl. 6, Figs. 120-2) has the comparatively small sacci, and the wide 
inaperturate cappula that distinguish P. otagoensis. The specimens illustrated by 
Sah 
& Jain (1965) are similar to the larger, less well preserved examples encountered 
in this study, and hence the species is considered synonymous with P. otagoensis. 
Distribution 
P. otagoensis occurs sporadically throughout the sequence. The New Zealand 
range of the species is Jurassic to Upper Cretaceous (Couper, 1960). It also occurs 
in the probably Lower Cretaceous Intertrappean Beds of India (Sah & Jain, 1965, 
see above). 
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Subturma POL YSACCITES Cookson, 1947 
Genus MICROCACHRYIDITES Cookson ex Couper, 1953 
Type Species 
Microcachryidites antarcticus Cookson, 1947, p._132, by subsequent designation 
of Couper, 1953, p. 37. 
Discussion 
Microcachryidites Cookson ex Couper, 1953 is often trisaccate, but forms with 
two, or more than three sacci are frequent (Cookson, 1947; Balme, 1957; Couper, 
1953). Couper (1953) uses this variability to distinguish the genus. This variability is 
used here to differentiate Microcachryidites from Podosporites Rao, 1943 which was 
proposed for exclusively trisaccate forms. 
Description 
M icrocachryidites antarcticus Cookson, 194 7 
Plate 2 (Figs. 7-8) 
Pollen grains usually trisaccate, occasionally bisaccate, or with four or more 
sacci. Corpus roughly circular in polar view, and planoconvex, or biconvex, in 
equatorial aspect. Cappa 1-21-L thick, granulate, strongly convex, with a faint 
marginal crest. Cappula flat or slightly convex, subtriangular in polar view, scabrate, 
less than 11-L thick. Proximal roots on, or adjacent to, equator; distal roots strongly 
convex extending up to 71-L distally from equator. Sacci pendant distally, subcircular 
to semicircular in polar and equatorial view; length, breadth, and depth, respect­
ively about 60% , 40%, and 10% of corpus diameter. Sacci finely and regularly 
reticulate; muri weak to distinct. 
Dimensions 
Diameter: overall 27(33)451-L, corpus 22(31)411-L. Breadth of saccus 7(10)151-L. 
Length of saccus 17(20)241-L. Depth: corpus 17(24)291-L, saccus 6(8) lOlL. 
Comparison 
Microcachryidites antarcticus Cookson, 1947 is similar to Podosporites tripakshi 
Rao, 1943 (described below), but can be distinguished by the finely reticulate 
sculpture developed on the sacci. Podosporites medusus n. sp. (described below) is 
larger than M. antarcticus and has irregularly reticulate sacci. P. medusus and 
P. tripakshi are both exclusively trisaccate. 
The specimens reported as M. antarcticus by Chlonova (1961, p. 59, Pl. 8, 
Figs. 51-2) from the Upper Cretaceous of western Siberia are considerably larger 
(corpus diameter 51-87/L) than is usual for the species. The larger size, the wide 
mesh of the saccus reticulum, and the straight distal roots indicate that the specimens 
are more closely related to Dacrycarpites Cookson & Pike, 1953. 
Distribution 
M. antarcticus is common in microfloras from the three wells, constituting 
2-12% of the total assemblage of each sample. Cookson (1947) described the 
species from the Early Tertiary of Kerguelen. The species is well known in Australian 
Middle Jurassic to Eocene sediments (Cookson & Pike, 1954; Balme, 1957; Dett­
mann, 1963). In New Zealand it ranges from Lower Cretaceous to Eocene (Couper, 
1953; 1960). 
Genus PODOSPORITES Rao, 1943 
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Amplified Diagnosis 
Trisaccate pollen grains. Corpus approximately round in polar view, unequally 
biconvex in equatorial aspect. Cappa scabrate to granulate, more convex than 
cappula. Cappula laevigate to granulate. Roots equatorial and distal. Sacci pe!ldant 
to widely spread, projecting beyond corpus equator, with greatest depth adJacent 
to equator. Sacci variably reticulate. 
Type Species 
Podosporites tripakshi Rao, 1943, p. 182, by monotypy. 
0 ther Species 
Podosporites medusus n. sp. (described below). 
Podosporites ohikaensis (Couper) Pocock, 1962, p. 68, Pl. 11, Figs. 167-8. 
Podosporites orsus n. sp. (described below). 
Discussion 
Podosporites was originally proposed for trisaccate pollen grains similar to 
those of modern podocarps. Cookson & Pike (1954) proposed Trisaccites for trisac­
cate pollen grains not related to known species; however, Balme (1957) considered 
the genus to be a synonym of Podosporites. 
Species assigned to Podosporites by Balme (1957), Pocock (1962), Singh, 
Srivastava & Roy (1964), and de Jersey & Paten (1964) fall into two groups. One 
group, typified by P. tripakshi, is characterized by pendant or widely spread sacci 
which extend beyond, and are thickest adjacent to, the corpus equator. The other 
group, of which Trisaccites microsaccatus (Couper) Couper, 1960 (described below) 
is an example, have sacci which do not extend beyond the equator and are always 
distally pendant, being thickest between the centre and distal extremity of the 
saccale areas. 
It is therefore proposed (in accordance with Article 52 of the International 
Code of Botanical Nomenclature) to divide Podosporites, retaining the generic 
name in a restricted sense for P. tripakshi and allied species which have sacci 
extending beyond the corpus equator, and reinstating Trisaccites for species similar 
to T. microsaccatus. 
Description 
Podosporites tripakshi Rao, 1943 
Plate II (Fig. 9) 
Pollen grains trisaccate. Corpus subcircular in equatorial outline and plano­
convex, or unequally biconvex, in polar section. Cappa strongly convex, 1-2,..,_ thick, 
scabrate. Cappula subtriangular in polar view, flat or slightly convex, scabrate or 
laevigate, less than 1,..,_ thick. Sacci distally pendant; proximal roots at, or near 
equator; distal roots up to 10,..,_ from equator. Sacci semicircular to almost circular 
in polar and equatorial view, round to elliptical in lateral aspect; length, breadth, 
and depth respectively about 60%, 40% and 30% of corpus diameter. Sacci 
reticulum regular, consisting of muri, 0.25,..,_ wide and radially elongate lumina 1-2,..,_ 
long. 
Dimensions 
Diameter: overall 31(37)44,..,_, corpus 20(34)41,..,_. Breadth of saccus 10(13)17,..,_. 
Length of saccus 17(22)27,..,_. Depth: corpus (6 specimens): 19-34,..,_, saccus 9(11)16,..,_. 
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Comparison 
The prominent, coarse and radially arranged reticulum on the sacci of P. tripakshi 
distinguishes it from Microcachyridites antarcticus Cookson (described above) and 
other trisaccate grains. 
Distribution 
The species occurs infrequently throughout the sections studied. Rao (1943) 
described P. tripakshi from the Jurassic of Bihar, India. Sah & Jain (1965) record 
the species from the probably Lower Cretaceous lntertrappean Beds of India (see 
above). 
Podosporites medusus n. sp. 
Plate II (Fig. 1 0) 
1962 Podosporites ohikaensis (Couper) Pocock, p. 68, Pl. 11, Figs. 167-8, text Fig. 19. 
Diagnosis 
Trisaccate pollen grains. Corpus approximately circular in polar view, un­
equally biconvex in polar section. Cappa 1.5-2.5p. thick, granulate, strongly convex; 
marginal crest absent. Cappula scabrate, 1-1.5p. thick, slightly convex, subtriangular 
in polar view. Proximal roots adjacent to equator; distal roots 5-10p. from equator. 
Sacci pendant distally, rounded to semicircular in polar view, narrowly elliptical in 
lateral aspect; length, breadth, and depth respectively about 60%, 30% and 15% 
of corpus diameter. Sacci finely and irregularly reticulate; muri distinct. 
Dimensions 
Diameter: overall 51(56)71p., corpus 41(47)61p.. Breadth of saccus 13(14)17p.. 
Length of saccus 24(27)30p.. Depth (5 specimens): corpus 26-30p., saccus 4-1 Op.. 
Holotype 
Preparation H178/3; Y. 228; 106.5 x 33.8; Pl.II, Fig. 10. Equatorial view. 
Corpus diameter 55p., cappa irregularly granulate, more strongly convex than 
cappula; cappula finely granulate. Sacci pendant, subequal, finely and irregularly 
reticulate. Sacci average 33p. in length and 15p. in breadth. 
Type Locality 
Western Queensland, near Ooroonoo. Sample from Conorada Ooroonoo No. 1 
well, core 11, at 2298 ft; immediately above the base of the Wilgunya Sub-Group. 
Comparison and Discussion 
Couper (1953, p. 37) described the sacci of Podocarpidites ohikaensis as being 
"well separated, variable in shape, small with a fine, indistinct reticulum." This 
description does not correspond with the type specimen of the species which has 
sacci that are broad with respect to the corpus, and closely spaced resulting in a 
very narrow cappula. 
Two distinct forms occur in the specimens of this study, one with the character­
istics of the type specimen of p_ ohikaensis, the other having small, widely spaced 
sacci which correspond to Couper's description of P. ohikaensis. Each of these 
forms constitutes a species. The specific epithet P. ohikaensis is retained for speci­
mens with closely spaced inflated sacci and the new species Podosporites medusus is 
proposed for forms with small, widely spaced sacci. 
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Pocock ( 1962) describes and illustrates grains which also correspond with 
Couper's description of Podocarpidites ohikaensis, and combines this species with 
Podosporites. These grains are here included in Podosporites medusus n. sp. . 
P. medusus is larger than both Microcachryidites antarcticus Cookson (descnbed 
above) and Podosporites tripakshi Rao (described above) and the sacci are irregu­
larly reticulate, in contrast to the fine, regular reticulum of the former, and the 
widely meshed reticulum of the latter. Balme (1957) reports specimens of Micro­
cachryidites antarcticus which are considerably larger than normal. These specimens 
may also be examples of P. medusus. 
Distribution 
P. medusus is a rare but consistent element of microfloras studied here. Pocock 
(1962) reported the species from the Lower Cretaceous of western Canada. 
Podosporites ohikaensis (Couper) Pocock, 1962 
Plate II (Figs. 11-12) 
1953 Podocarpidites ohikaensis Couper, p. 37, Pl. 4, Fig. 42. 
1960 Podocarpidites ohikaensis Couper; Couper, p. 45, Pl. 4, Fig. 16. 
Non Podosporites ohikaensis (Couper) Pocock, 1962, p. 68, Pl. 11, Figs. 167-8, text 
Fig. 19. 
Description 
Trisaccate pollen grains. Corpus approximately circular in polar view, un­
equally biconvex in equatorial aspect. Cappa 1-2p. thick, granulate, strongly convex. 
Cappula less than 1p. thick, scabrate or laevigate, narrow and triradiate between 
broad saccale areas; sacci subequal; pendant distally, often touching equatorially, 
but never joined. Proximal roots on, or slightly distally from, equator; distal roots 
strongly convex, subpolar at distal extremity. Sacci circular or broadly elliptical in 
all aspects, length about 70% of corpus diameter, breadth and depth about 50% 
of corpus diameter. Sacci finely and irregularly reticulate. 
Dimensions 
Fifteen specimens. Diameter: overall 26(33)38p., corpus 21 (27)32p.. Breadth of 
saccus 12(17)20p.. Length of saccus 16(21)23p.. Depth (3 specimens): corpus 18-22p., 
saccus 16-19p.. 
Comparison and Discussion 
The corpus amb of the type specimen of P. ohikaensis is circular, the cappa is 
finely granulate, and most of the distal surface of the corpus is occupied by the 
saccale areas leaving a very restricted cappula. The sacci are broad, extending well 
beyond the corpus equator, and are finely and irregularly reticulate. Couper (1953, 
p. 37) describes the sacci of P. ohikaensis as well separated and small, but this 
description does not correspond to the type specimen. As discussed above a species 
occurs in the microfloras studied which fits Couper's description, however, under 
Article 53 of the Code of Botanical Nomenclature, the specific epithet is retained for 
specimens similar to the type specimen. 
The strongly inflated sacci, broad saccale areas, and restricted cappula dis­
tinguish P. ohikaensis. Microcachryidites antarcticus and P. medusus n. sp. (both 
described above) have wide, subtriangular cappulae and smaller sacci. p_ orsus 
n. sp. (described below) also has a comparatively narrow cappula, but the sacci of
this species are widely and regularly reticulated, compared with the fine, irregular 
saccus reticulum of P. ohikaensis. 
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Distribution 
The species is comparatively rare, but occurs throughout the Wilgunya Sub­
Group and Mackunda Formation. In New Zealand it ranges from Middle Jurassic 
to Middle Senonian (Couper, 1960). 
Podosporites orsus n. sp. 
Plate II (Figs. 13-14) 
1965 Dacrycarpites australiensis Cookson & Pike, 1953; Sah & Jain, p. 280, Pl. 7, 
Figs. 137-8. 
Diagnosis 
Trisaccate pollen grains. Corpus approximately circular in polar view and 
planoconvex or biconvex in longitudinal section. Cappa 1-2p. thick, scabrate, con­
vex, with marginal crest. Cappula less than 1p. thick, laevigate or scabrate, sub­
triangular in polar view. Proximal roots at, or near, equator; distal roots subpolar, 
convex, both slightly thickened. Sacci subequal, sometimes touching, but never 
joined equatorially; distally pendant; semicircular to almost round in polar view 
elliptical in lateral aspect; length, breadth, and depth respectively about 70%, 30 %' 
and 30% of corpus diameter. Sacci bearing strong muri which are dominantly radial 
on proximal and distal surfaces, and irregularly disposed at extremities. 
Dimensions 
Seventeen specimens. Diameter: overall 38(44)60p., corpus 34(43)57p.. Breadth 
of saccus 10(14)17p.. Length of saccus 24(30)34p.. Depth (2 specimens): corpus 
21-23p., saccus 8-IOp.. 
Holotype 
Preparation H160/1; Y. 226; 105.3 x 34.8; Pl. II, Fig. 13. Distal aspect. 
Corpus planoconvex, diameter 39p.; cappa scabrate, convex, with a faint marginal 
crest; cappula laevigate, torn. Sacci subequal with prominent muri forming a coarse 
regular reticulum. Sacci average 34p. in length, 24p. in breadth. 
Type Locality 
Western Queensland, near Ooroonoo. Sample from Conorada Ooroonoo No. 1 
well, core 6, at 1295 ft; 250 ft. below the top of the Wilgunya Sub-Group. 
Comparison 
The sacci of this species are thickest adjacent to the equator, but do not always 
extend beyond it. P. orsus n. sp. is larger than P. tripakshi Rao (described above) 
and has a stronger saccus sculpture and thickened roots. The sacci of P. ohikaensis 
Couper (described above) have a finer, less regular reticulum than P. orsus. The 
species can be distinguished from Dacrycarpites australiensis Cookson & Pike, 1953 
(p. 78, Pl. 2, Figs. 27-31; Pl. 3, Figs. 46-51) by its strongly convex distal roots and 
small sacci. Specimens assigned to D. australiensis by Sah & Jain (1965, p. 280, 
Pl. 7, Figs. 137-8), have the strongly convex distal roots which characterise P. orsus, 
and are here considered to be synonymous with that species. 
Distribution 
The species is a minor element in most microfloras studied. Similar specimens 
occur in the probably Lower Cretaceous Rajmahal Intertrappean Beds (Sah & Jain, 
1965, see above). 
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Genus TRISACCITES Cookson & Pike, 1954 
Amplified Diagnosis 
Trisaccate pollen grains. Corpus circular to roundly subtriangular in polar 
view, planoconvex or biconvex in equatorial aspect. Cappa strongly convex; 
cappula flat or slightly convex, subtriangular in polar view. Sacci subequal, not 
extending beyond corpus equator, margins of saccate areas corresponding approx­
imately with polar outline of sacci, being semicircular, and convex towards distal 
pole. Sacci semicircular in polar aspect (convex towards distal pole), semicircular 
or asymmetrical in equatorial view. Sacci thickest near distal edge of saccate areas, 
and finely reticulate. 
Type Species 
Trisaccites microsaccatus (Couper) Couper, 1960 ( = Trisaccites micropterus 
Cookson & Pike, 1954), by monotypy. 
Other Species 
Trisaccites variabilis (Dev) n. comb. emend. Synonymy: Podosporites variabilis 
Dev, 1961, p. 52, Pl. 7, Fig. 55, Trisaccites (al. Podosporites) sp. A, de Jersey &
Paten, 1964, p. 13, Pl. 7, Fig. 7. 
Discussion 
Couper (1953) described Dacrydium microsaccatum (p. 35, Pl. 4, Fig. 38) and 
Trichotomosulcites subgranulatus (p. 64, Pl. 8, Figs. 127-8) as grains having a sub­
triangular amb and three distally confined sacci. Cookson & Pike (1954) proposed 
Trisaccites for trisaccate grains having no clear affinities with modern species, the 
genus containing one species T. micropterus Cookson & Pike, 1954 (p. 64, Pl. 2,
Figs. 21-9). Balme (1957) believed Trisaccites to be a synonym of Podosporites and 
placed Trisaccites micropterus in Podosporites. Couper (1960) considered that 
Dacrydium microsaccatum showed form generic affinities with Trisaccites and that 
Trisaccites micropterus and Trichotomosulcites subgranulatus were synonyms of his 
new combination Trisaccites microsaccatus (Couper) Couper, 1960 (p. 46, Pl. 4,
Figs. 12-3). Dettmann (1963) followed Balme's usage of Podosporites and combined 
Trisaccites microsaccatus with Podosporites. Sah & Jain (1965) reintroduced the use 
of Trisaccites in the sense of Cookson & Pike (1965).
Trisaccites is used here as a form genus for species similar to T. microsaccatus 
(Couper) Couper. The genus is distinguished by having pendant sacci that do not 
extend beyond the corpus equator and are thickest between the centre and distal 
edge of the saccale areas. 
Trisaccites microsaccatus (Couper) Couper, 1960
Plate II (Fig. 15) 
1953 Dacrydium microsaccatum Couper, p. 35, Pl. 4, Fig. 38.
1953 Trichotomosulcites subgranulatus Couper, p. 64, Pl. 8, Figs. 127-8.
1954 Trisaccites micropterus Cookson & Pike, p. 64, Pl. 2, Figs. 21-9.
1957 Podosporites micropterus (Cookson & Pike) Balme, p. 34, Pl. 9, Figs. 101-3.
1960 Trisaccites microsaccatus (Couper) Couper, p. 46, Pl. 4, Figs. 12-3.
1963 Podosporites microsaccatus (Couper) Dettmann, p. 104, Pl. 26, Figs. 6-7.
1964 Podosporites raoi Singh, Srivastava, & Roy, p. 299, Pl. 8, Figs. 109-10.
1965 Trisaccites microsaccatus (Couper) Couper, Sah & Jain, p. 280, Pl. 7, Figs. 
130-6. 
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Description 
Trisaccate pollen grains. Corpus roundly subtriangular in polar view, plano­
convex or unequally biconvex in equatorial aspect. Cappa granulate 1-2.5,_, thick, 
strongly convex, extending onto distal surface. Cappula often absent; where present, 
less than 1,_, thick, flat or slightly convex, laevigate or scabrate, subtriangular in 
polar view. Proximal and distal roots on distal surface; the latter occasionally 
thickened. Sacci semicircular in polar view, semicircular to parabolic in equatorial 
as�ect, thickest adjacent to pole; length, breadth and depth respectively 55%, 
20% and 20% of corpus diameter. Sacci finely and regularly reticulate with prom­
inent longitudinal folding. 
Dimensions 
Diameter: overall 27(33)37,_,, corpus 27(33)37,_,. Breadth of saccus 4(7) 1 o,_,. 
Length of saccus 13(17)21,_,. Depth (5 specimens): corpus 16-19,_, saccus 4-9,_,. 
Comparison 
T. microsaccatus can be distinguished from T. variabilis (described below) by 
its rounded subtriangular amb and finely reticulate sacci. The size range determined 
here is similar to that given by Couper (1953), but is smaller than that reported by 
Cookson 
& Pike (1954) and Dettmann (1963). Podosporites raoi Singh, Srivastava 
& Roy, 1964 (p. 299, Pl. 8, Figs. 109-110) has a narrower size range than is usual for 
T. microsaccatus, but is otherwise indistinguishable, and is considered to be synony­
mous with the latter species. 
Gamerro (1965a) isolated grains similar to T. microsaccatus from strobili of 
Trisacocladus tigrensis Archang., a Lower Cretaceous podocarp from Santa Cruz 
Province, Argentina. 
Distribution 
T. microsaccatus is a minor element of all microfloras studied here. The 
Australian stratigraphic range of the species is Middle Jurassic to Eocene (Cookson 
& Pike, 1954; Balme, 1957; Dettmann, 1963). In New Zealand the species ranges 
from Albian to Maestrichtian (Couper, 1953, 1960), and in India, from Jurassic to 
Lower Cretaceous (Singh, Srivastava & Roy, 1964; Sah & Jain, 1965). 
Trisaccites variabilis (Dev) n. comb. emend. 
Plate II (Figs. 16-17) 
1961 Podosporites variabilis Dev, p. 52, Pl. 7, Fig. 55. 
1964 Podosporites sp. A. de Jersey & Paten, p. 52, Pl. 7, Fig. 7. 
Emended Diagnosis 
Trisaccate pollen grains. Corpus approximately circular in equatorial section 
and biconvex in longitudinal section. Cappa 1-2,_, thick, granulate to imperfectly 
reticulate, strongly convex. Cappula convex, scabrate or laevigate, less than 1,_, 
thick, triradiate between distal roots of sacci. Proximal roots on equator; distal 
roots strongly convex and subpolar at distal extremity. Sacci strongly pendant 
distally, semicircular in polar view, parabolic or asymmetrical in longitudinal 
section, thickest near distal pole. Sacci length, breadth, and depth respectively about 
60%, 30%, and 25% of corpus diameter. Short muri form a fine, irregular reticulum 
on sacci, which are similar in sculpture to the cappa. 
Dimensions 
Diameter: overall 24(38)47,_,, corpus 24(38)47,_,. Breadth of saccus 8(13)20,_,. 
Length of saccus 18(22)24,_,. Depth: corpus 17(24)30,_,, saccus 9(1 0) 1 o,_,. 
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Comparison and Discussion 
The corpus of the type specimen ofT. variabilis (Dev. 1961, Fig. 55) is strongly 
biconvex in equatorial view; the sacci are subequal, do not extend beyond the corpu� 
equator, and have their greatest depth near the distal pole. Both corpus and sacci 
are coarsely sculptured. This form is common in the samples studied here and is 
considered to be a distinct species. The sacci of the other specimens illustrated as 
P. variabilis by Dev. (1961, Figs. 56-8) are more inflated, extend beyond the corpus 
equator, and are thickest adjacent to the equator. These specimens do not resemble 
the type species and cannot therefore be included in T. variabilis. Under article 53 
of the International Code of Botanical Nomenclature, the specific epithet is retained 
for forms identical with the type specimen. The species is included in Trisaccites as 
the sacci do not extend beyond the equator. 
The prominent irregular reticulum of the sacci, the granulate to irregularly 
reticulate cappa, and the rounded corpus equator distinguish T. variabilis from 
T. microsaccatus (described above). The sacci of the former species are thicker, 
and have a more definite shape. 
Podosporites sp. A. de Jersey & Paten, 1964 has strongly pendant sacci which 
are thickest adjacent to the distal pole. Although the sculpture is not clearly visible 
on the illustrated specimen the morphology and disposition of the sacci indicate 
that the species is a synonym of I. variabilis. 
Distribution 
The species was described from the Jurassic Jabalpur Series of Pradesh, India 
(Dev, 1961) and occurs infrequently in the samples studied here. Some of the 
specimens obtained by Gamerro (1965a, Pl. 1, Figs. 15a-c, Pl. 2, Figs. Ia, lb, 5, and 
11) from Cretaceous podocarp strobili are similar to T. variabilis. Specimens
reported by de Jersey and Paten (1964) are from the Jurassic of Queensland. 
DISTRIBUTION SUMMARY 
The monosaccate species Tsugaepollenites dampieri and T. trilobatus are widely 
known, occurring almost everywhere that Lower Cretaceous palynology has been 
extensively studied. Of the bisaccate species Vitreisporites pallidus is almost as 
widely known as the above species. Other bisaccate grains are more or less widely 
distributed (Table 2). The trisaccate grains are more restricted, within the strati­
graphic interval under consideration they are rarely reported from beyond the areas 
comprising Gondwanaland (Table 2). An exception is the localised occurrence of 
P. medusus in western Canada (Pocock, 1962). 
Podocarpidites marwickii appears to be restricted to Upper Aptian and younger 
samples of the sections studied. This distribution is comparable with the lowest part 
of the range of the species in the New Zealand Cretaceous (Couper, 1953, 1960). 
However as P. marwickii is known in older strata in Europe it is possible that 
additional work will extend the Australasian range of the species. 
With the exception of P. marwickii the species content of the saccate flora does 
not vary significantly within this stratigraphic interval. Many of the well known 
species also occur in the Jurassic and in the Upper Cretaceous. Podocarpidites 
microreticuloidatus, and P. multesimus, are widely reported from the Lower 
Cretaceous but not from older strata. The saccate flora studied is distinguished from 
that of the Upper Cretaceous by the lack of species of Phyllocladidites Cookson ex 
Couper, 1953 which is common in the Australian Lower Tertiary and the New 
Zealand Upper Cretaceous (Cookson, 1953; Couper 1953). The saccate flora of the 
Lower Cretaceous can be distinguished from that developed in the Jurassic and, to 
a lesser extent, from that of the Upper Cretaceous, but is not particularly useful in 
subdivision within this interval. 
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TABLE 2 
Distribution summary of better known saccate species 
(x denotes presence in area listed) 
Australia India South Africa North 
America America 
Monosaccites 
Tsugaepollenites dampieri X X X X X 
T. trilobatus X X X X X 
Disaccites 
Alisporites grandis X X 
A. simi/is X 
Vitreisporites pallidus X X 
Podocarpidites ellipticus X X 
P. arquatus X X X 
P. exiguus X 
P. marwickii X X 
P. microreticu/oidatus X 
P. multesimus X X 
Phrixipo/lenites otagoensis X X 
Polysaccites 
Microcachryidites antarcticus X X X 
Podosporites tripakshi X X 
P. medusus X X 
P. ohikaensis X 
P. orsus X X 
Trisaccites microsaccatus X X X 
T. variabilis X X X 
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fxplanation of Plate I
Figures x 750 unless otherwise specified; from unretouched negatives 
FIGS. I and 2.-Alisporites grandis (Cookson) Dettmann, 1963. I, Distal focus (x 500), preparation 
Hl78/ l ,  107.1 x 42.2, Y. 355. 2, Distal focus (x 500), preparation H178/10, 84.5 x 44.7, Y. 201. 
FIGS. 3 and 4.-Alisporites simi/is (Balme) Dettmann, 1963. 2, Distal focus (x 500), preparation H178/15, 
97.6 x 36.4 Y. 202. 3, Distal focus (x 500) preparation H164/3, 85.5 x 39.9, Y. 203. 
FIG. 5.-Vitreisporites pallidus (Leschik) Nilsson, 1958. Several specimens, preparation H151/4, 81.6 x 
30.5, Y. 204. 
FIG. 6.-Vitreisporites sp. A. Distal focus (x 1000), preparation H180/ l ,  95.6 x 27.5, Y. 205. 
FIG. 7.-Podocarpidites ellipticus Cookson, 1947. Distal focus, preparation H178/2, 99.0 x 28.2, Y. 206. 
FIGS. 8 and 9.-Podocarpidites arquatus (Kara-Murza in Bolkhovitina, 1956) n. comb. 8, Distal focus 
(x 500), preparation H180/3, 83.1 x 35.0, Y. 207. 9, Distal focus (x 500), preparation 180/3, 77.5 x 39.5, 
Y.208. 
FIGS. I 0 and 11.-Podocarpidites astrictus n. sp. I 0, Holotype, distal focus (x 500), preparation H 178/5, 
106.2 X 45.6, Y. 209. 
FIG. 12.-Podocarpidites exiguus Harris, 1965. Distolateral focus, preparation H180/2, 98.8 x 46.9, 
Y. 211. 
FIG. 13.-Podocarpidites marwickii Couper, 1953. Distolateral focus, preparation H159/l, 81.4 x 36.2, 
Y. 212. 
FIGS. 14 and 15.-Podocarpidites microreticuloidatus Cookson, 1947. 14, Longitudinal focus, preparation 
H156/ l,  80.5 x 38.8, Y. 213. 15, Distal focus, preparation H163/3, 116.7 x 30.8, Y. 214. 
fxplanation of Plate II
Figures x 750 unless otherwise specified; from unretouched negatives. 
FIG. 1.-Podocarpidites multesimus (Bolkhovitina) Pocock, 1962. Distal focus (x 250), preparation 
H l 68/2, 109.4 x 48.5, Y. 215. 
FIGS. 2 and 3.-Phrixipollenites infrulus n. gen., n. sp. 2, Holotype, distal focus, preparation H178/1, 
88.4 x 45.8, Y. 216. 3, Distal focus (x 500), preparation H178/1, 116.4 x 47.0, Y. 217. 
FIGS. 4 and 5.-Phrixipollenites eurysus n. gen., n sp. 4, Holotype, distal focus, preparation H180/1, 
106.4 x 36.5, Y. 218. 5, Distal focus, preparation H180/3, 110.3 x 32.7, Y. 219. 
FIG. 6.-Phrixipollenites otagoensis (Couper) n. gen., n. comb. Dis to lateral focus, preparation H 178/16, 
98.4 x 38.0, Y. 220. 
FIGS. 7 and 8.-Microcachryidites antarcticus Cookson, 1947. 7, Distolateral focus, preparation H180/1, 
96.8 x 46.8, Y. 221. 8, Distal focus, preparation H157/1, 98.0 x 30.2, Y. 222. 
FIG. 9.-Podosporites tripakshi Rao, 1943. Equatorial focus, preparation H155/1, 112.5 x 33.3, Y. 223. 
FIG. 10.-Podosporites medusus n. sp. Holotype, equatorial focus, preparation H178/3, 106.5 x 33.8, 
Y. 228. 
FIGS. 11 and 12.-Podosporites ohikaensis (Couper) Pocock, 1962. 11, Distolateral focus, preparation 
H180/3, 99.2 x 28.3, Y. 224. 12, Distal focus preparation H180/ l ,  82.2 x 44.2, Y. 225. 
FIGs. 13 and 14.-Podosporites orsus n. sp. 13 Holotype, Distal focus, preparation H160/1, 105.3 x 34.8, 
Y. 226. 14, Distolateral focus,preparation H153/1, 114.9 x 44.3, Y. 227. 
FIG. 15.-Trisaccites microsaccatus (Couper) Couper, 1960. Distal focus, preparation H155/1, 83.7 x 31.3, 
Y. 229. 
FIGS. 16 and 17.-Trisaccites variabilis (Dev) n. comb. emend. 16, distoequatorial focus, preparation 
H180/3, 83.6 x 31.3, Y. 230. 17, Distal focus, preparation H178/15, 95.4 x 36.9, Y. 231. 
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